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Abstract

¢ AIM: To investigate the difference of retinal nerve fiber
layer ( RNFL) thickness measured with OCT between
obstructive sleep apnea ( OSA) patients and normal
people and discuss the relativity between decresse of
RNFL and OSA.

e METHODS: The articles on the association of RNFL
thickness and OSA were retrieved by searching
international and national databases. The qualified
articles were assessed by Meta- analysis with Statali.0
software.

¢ RESULTS.: Totally 10 studies enrolled 14838 eyes were
included in the Meta - analysis. The results of Meta -
analysis showed that in OSA patients, there was a
significant average RNFL thickness reduction compared
with the control group. There were significant differences
in superior, nasal and inferior RNFL thickness between
the two groups. WMD with a 95% CI were [ -2.97, 95%
Cl.(-4.65~-1.30), P<0.01], [-3.05, 95%Cl.(-4.93 ~-1.17),
P=0.002], [-3.81, 95%Cl. (-6.95~-0.68), P=0.02],
[-4.16,95%Cl.(-7.63 ~-0.68), P=0.02] respectively.

e CONCLUSION: RNFL thickness is reduced in OSA
patients compared with the control group. OCT may
become a standard part of the evaluation of patients
in OSA.
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Yo M T W 2 R A ( optical coherence
tomography , OCT) J&AEf=E AN | 7R SRS i) AR 2 ZL0E IR s
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x1 MANHARHERER

. . H % RNFL 5 (s, pm) R

i Wy BIREE OCT B o IEH 0SA 41 TEH X R
R IEE B I i 22 T BN T w__ "
2013 BEWTEBIE  Stratus 50.66 43 40 108.05:12.36 130.23+14.89 83.07:16.76 138.8425.95 79.19x14.21  107.5426.07 131.3314.24 79.8315.65 140.65+11.18 78.45+14.25 4
2014 BEBTEIHIGE  RTVue 49.57 92 32 106.59+10 129.66+14.54 74.75:9.8 137.4719.19 84.69+11.71  110.3x9.8 136.316.9  82.69.7  140.4x19.1 82.3x11.7 4
2013 BEBTEIIG  Stats 50.27 96 64 98.210.39 124.78x17.26 74.69+15.54 123.28x16.88 70.113.12  99.9:9.3  123.2x15.1 81.1x16.6 125.5x15.7 69.9x12.1 4
Gutiérrez—Diaz % 2012 BEMFIEHIG 3D OCT  56.75 10 10 98.37:12.36 120£20.48  7416.76  117+25.95  68.5:15.5  103.5x11.7 130.5:x16.9  86x18.6  127.5+19.36 73.5:20.4 4
Huseyinoglu %" 2013 REWIEAFTE  RTVue 50.81 202 40 109.47x11.38 - - - - 117.1810.42 - - - - 4
2011 BEWTIEIRFZ  Stats 4.2 210 44 104.58+9.12 131.63+16.91 71.35x14.54 132.79+16.73 85.98+14.71  109+7.7  136.2+14.9 73.713.8 138.3x15.3  89.8220.1 4
2014 BEWTIEIRFZ  Staws 51.5 108 108 99.3:9.6  124.5x16.1 78.1x16.2 125.1x14.3 70.9%15.2  103.811.7 129.716.8 80.5:18.6 130.7+17.7 74.3x14.1 4
2014 BEMFEHGE 3D OCT 5.9 91 28 - 117.49+20.48 79.6£16.76  124.67+13  80.26+15.42 - 125512 9111 1378 81+13 4
2014 BAFIBFGE 3D OCT  s2.15 44 35 102.88:+8.66 117.18+15.22 88.52+14.78 126.59+18.7 81.57+11.91 103.55+6.64 118.2+11.6 89.66+8.88 125.49+19.36 80.86:8.14  2b
2014 REWIAIGE  Cirus 49.81 80 111 97.15+9.71 120.93+17.16 76.06+15.38 131.11+15.68 64.49+8.7  98.04+8.21 121.39+15.65 74.9+11.61 130.04x17.13 65.12+9.55 4

1 &R IAHE
1.1 & K RKWE.# i3 MEDLINE , EMbase , Cochrane
P50 e e A= 2 o SCRRECHE %8 (CBML dise) AR [ 43
T4 SCEAR I (CNKI) . #2K 2015-03 LA FT7E E N AMA T
R SCHR o rh SORS 2R ) AL 4G+ BH Pk B AR P I BT 5 A
I R P 22 2 4 ) 5 9% SC K & 18] A 45 ¢ obstructive sleep
apnea , retinal nerve fiber layer &, ABEfRiE. (1) BHZEME:
HE R T WA BT 5 R0 7 5 it R KT FENHRE 1Y) L BeA 5 5 (2) ]
OCT #E4T RNFL B &5 (3) T 45 0 40 & g 7L 3k A
RNFL JEFE A i (B A 0 . HEBRARE: (1) BH 284 B I 0
I 5 S R BEHERR T DGR B 5 (2) WP Tofl X A
5 (3) G5 REAE T IEVEAT Meta 23 M7, 191 40 &5 S 5l /D s o
228 {F IXH]
1.2 7% WEMNASCTERAE B SR 45 4E 0y B9 ik
THIEAL OCT 28U o (51 % M0 LE ] | 3 B2 45 I 48 55
SCERKE R A S HERR ot P S B s S B 2 6 o
ST SE R, WA SO 555 3 TR e TR E . B G
T H A AT R0, A0 AS e A 2 A A D) B
el 132 4 SO, T4 Pl e BT A R As SR IR

R TP ARG AR RS E IR B 24 P 0 ( Oxford Centre
for Evidence Based Medicine) BT 5 AR U X A ST
BRIEATUESE K P B VAL o 20bn HERE T-0F 98 BT HB Tk RR
KA T EAR PR K234 5 9, X B0 1 4%
RHERE 2,3 BN RAF 4 YRR ,S SR,

Bt 2# 5307 . K0 Stata 11. 0 B AESEATSE 041, X
TR RNFL JE B2 R F A 34 %5 22 {8 ( weighted mean
difference, WMD) & H 95% W] {5 [X 1] ( credibility interval,
CDHATHHT . R X K50 53 B 25 B 5 ) ) S5 o e, JF AR
36 1 FIWT S BT R/ (1P =50% - 3 5 B 25% <T°<
50% ;P AR M 1 <25% WL S ) o ARSI AT
382 S T PR I SR T BEATLON AR Y 237, B 22 U SR P ] 44
NREFLHEAT 04T o XF Meta 23#r A 45 R 09 UM 23 R
WU GE T )k EH S AT RN 0 SR AT Bt B Ak A5 A
5 ] 5 RN R 22 ) AR B 4 AR BIF 9 ) A7 A 1Y) 22 S5
F45 OCT 2L, OSA (1% 7™ H A5 & 19 AN [R) 2 17 32 4 9 #r
WA SCHR ) & 2w 1% A Begg Fl1 Egger 7M1 715
2HR
2.1 X ERER WK OCSCHR 132 5, a2k [ 132
TR 28, A5 G O ABRUERY SCHR Ry 16 i, FFad Ao ] 332 4
SCHIBREE G AR 221 SCF e KA 10 g P07
22MANARBERRBR  FEHAIRUER 10 & SCHk
ARG Z K 1163 1] 1488 AR, Hoh 0SA 41976 IR,
IEFXTIRA 512 IR, AWABEFESIR AT OCT Al RNFL &
JE AT IFL K R B 2 B G TR B0 DX R ) A
Ho AT 9 R MBEWITOEE T U S KN

Study %
D WMD (95% C1) Weight
Adam 2013 ———i— 0.51(-3.64, 4.66) 9.46
Bayhan 2014 -3.71(-7.67,0.25) 9.96
Casas 2013 -1.70 (-4.78, 1.38) 12.76
Gutierrez 2012 -5.13 (-15.68, 5.42) 2.27
Huseyinoglu 2013 —— -7.71(-11.30,-4.12)  11.06
Lin 2011 —_— -4.42 (-7.01,-1.83) 14.63
Saglv 2014 —_— -4.50 (-7.35, -1.65) 13.60
Zengin 2014 -0.67 (-4.04, 2.70) 11.76
Ferrandez 2014 -0.89 (-3.51,1.73) 14.50
Overall (I-squared = 52.6%, p = 0.032) <> -2.97 (-4.65, -1.30) 100.00
NOTE: Weights are from random effects analysis.
-1 ‘5.7 0 15:.7
E1 F¥RNFLEESFEZEXBAMMNAHEEE,
Study %
D WMD (95% Cf) Weight
Adam 2013 —— -1.10(-7.37,517) 898
Bayhan 2014 -6.64 (-13.21,-0.07) 8.18
Casas 2013 1.58 (-3.48, 6.64) 13.78
Gutierrez 2012 -10.50 (-26.96, 5.96) 1.30
Lin 2011 -4.57 (-9.53, 0.39) 14.33
Sagiv 2014 —_— -5.20 (-9.59, -0.81) 18.32
Xin 2014 —_— -7.51(-13.63, -1.39) 942
Zengin 2014 —_— -1.02 (-6.94, 4.90) 10.08
Ferrandez 2014 ——— -0.46 (-5.22, 4.30) 15.60
Overall (I-squared = 23.4%, p = 0.236) -3.05 (-4.93, -1.17) 100.00
T T
-27 0 27

El2 LM RNFLEESEENRBAMNMNABERE,

49,1 RN BB RE ST U I S K SE o 2b g, L
1,

2.3 FiITHIHER

2.3.1 Meta 434 10 F B 5% 1] A9 S5 0 P G 60 405 2Rl s
T SR RNFL R 25 B o) A7 76 B g 5= ok (1
SN 52.6% ,68. 6% ,66.3% ), R FH BfHIL 500 AR 7 E
1T Meta 7347, 7€ LU FEI RNFL JEE R 25 5 1], J6 BH .
SEITME (TP 435008 23. 4% F110) 50K 1 72 2000 A5 50 39047
Meta 504, Meta 43 #7145 9 /% RNFL J5 5 78 72 [ WMD
=-2.97,95%CI:(-4.65 ~-1.30) ,P<0.01 ], Ffill[ WMD
=-3.05,95%CI: (-4.93 ~=1.17),P=0.002 ] , &1
[WMD=-3.81,95% CI: (-6.95 ~-0.68),P=0.02]
[WMD=-4.16,95%CI . (-7.63 ~-0.68) ,P=0.02],0SA ZHAH
BOEE N IR EAE & 25 57, 1T RNFL JEEELESN [ WMD
=-0.61,95%CI. (-2.08 ~0.87) ,P=0.43],0SA 4AHKIEH
PRI 2= 5 WK 1 ~5,

2.3.2 ML SRS Meta 53T 9 INALYY
A S5 TR I W] i | BERH AR IR Meta 43 BT 45 SR o
CIET
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*2 7A[E OCTHSHILAESH

RTVue

Stratus

EYE|

3D OCT

Cirrus

55 WMD(95% CI) IR WMD(95% CI) oL WMD(95% CI) ME WMD(95% CI)

RNFL JELJF
Ty 4 -3.13(-4.64 ~ -1.61) 2 -5.80 (-9.72 ~-1.89) 2 ~1.08(-4.30~2.13) 1 -0.89(-3.51~1.73)
1] 4 -2.69(-5.21~-0.16) 1 -6.64 (-13.21 ~-0.07) 3 -4.55(-8.67~-0.43) 1 -0.46(-5.22~4.30)
£ 4 -2.62 (-5.18 ~-0.07) 1 -7.85(-11.76 ~-3.94) 3 -7.29(-15.53~0.95) 1 1.16(-2.84 ~5.16)
T 4  -4.33(-6.95~-1.71) 1 -2.93(-10.62~4.76) 3 -7.05(-17.43~3.33) 1 1.07(-3.62~ 5.76)
i 4 -1.58(-3.93 ~0.76) 1 2.39(-2.32~7.10) 3 -0.07(-3.50 ~3.36) 1 -0.63(-3.24~ 1.98)
T WMD ;A B2 8 5 CI Wl AF X ]

*3 OSAREEEREMITASH

T 2 (5<AHI<15) R (15 < AHI<30) HE (AHI=30)

) BB WMD (95% CI) BB WMD (95% CI) F5E%C WMD (95% CI)
RNFL J& &

P
A
S0
T
5

~1.81 (-3.75~ 0.13) 5
-2.95 (-6.83~ 0.94) 4
~2.30 (-8.65 ~4.05) 4
~2.90 (-9.20 ~3.39) 4
1.42 (-2.41 ~ 5.25) 4

~2.63 (-4.54 ~ -0.72)
~2.77 (-6.41 ~ 0.87)

6 -4.94 (-8.36~ —1.51)
5
-5.18 (-10.50 ~ 0.13) 5
5
5

-6.24 (-9.77 ~ -2.71)

~7.01 (-11.64 ~ -2.56)
~5.32 (-8.98 ~ —1.66)
0.25 (-2.80 ~ 3.31)

-9.52(-16.53 ~ -2.51)
~2.07(-5.25 ~ 1.11)

Study %

D WMD (95% CI) Weight
Adam 2013 3.24(-3.73,10.21) 9.32
Bayhan 2014 —_— -7.85(-11.76, -3.94) 13.63
Casas 2013 — -6.41 (-11.53, -1.29) 11.84
Gutierrez 2012 -12.00 (-27.52, 3.52) 3.30
Lin 2011 -2.35(-6.88, 2.18) 1272
Sagiv 2014 -2.40 (-7.05, 2.25) 12.53
Xin 2014 —_— -11.40 (-16.73, -6.07) 11.53
Zengin 2014 -1.14 (-6.41,4.13) 11.63
Ferrandez 2014 —_—t— 1.16 (-2.84, 5.16) 13.50
Overall (I-squared = 68.6%, p = 0.001) <> -3.81 (-6.95,-0.68) 100.00
NOTE: Weights are from random effects analysis

—2; L3 1] 27I 5
E3 Efll RNFL BEESE#EMRAMNMNSEEE,

Study %

D WMD (95% C/) Weight
Adam 2013 -1.81(-10.30, 6.68) 8.82
Bayhan 2014 -2.93 (-10.62, 4.76) 974
Casas 2013 -2.22(-7.34,2.90) 13.27
Gutierrez 2012 -10.50 (-30.57, 9.57) 2.58
Lin 2011 -5.51 (-10.57, -0.45) 13.36
Sagiv 2014 —_— -5.60 (-9.89, -1.31) 14.51
Xin 2014 —_— -12.33 (-16.32, -8.34) 14.96
Zengin 2014 1.10(-7.37,9.57) 8.85
Ferrandez 2014 | ——— 1.07 (-3.62, 5.76) 13.92
Overall (I-squared = 66.3%, p = 0.003) <> -4.16 (-7.63, -0.68) 100.00

NOTE: Weights are from random effects analysis

T T
-30.6 0 306

B4 T RNFL EESE#EMRAMNMNSEEE,

2.3.3 WA £FXA[E OCT -5 4T (137 2H /3 B
718 : Stratus & 1) RNFL JEE 22 (H 45 5 5 R 45 AR 1541 [H]
BG4 800 , RTvue JU 5 55 T M0 LA AR, 2 5 J 25 LA
FEFATE , 11 3D OCT M H 45 5 HA b A R0 ] 5 Ji 235 S £
FEMATA], Cirrus 5 285 S ANAT 300000 5 5 2% SR AR 1 AH ] 5 1
X OSA AN [R) ™ 55 F2 B 1 30 2H 43 B s - 52 B OSA FR 5 A
BEIEH X BRZH % RNFL R TCH] B 2257, 1 OSA 8%
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5
4
4
4
4
T AT IR 87 551G 38 S AR 550 WMD AL 24 CT vl {5 X )

Study %

D WMD (95% Cl) Weight
Adam 2013 —L— 0.74 (-5.39, 6.87) 5.81
Bayhan 2014 —F 2.39(-2.32,7.10) 9.84
Casas 2013 0.20 (-3.76, 4.16) 13.91

Gutierrez 2012

-5.00 (-20.88, 10.88)  0.86

Lin 2011 -3.82(-10.08,2.44)  5.56
Sagiv 2014 -3.40 (-7.31, 0.51) 14.26
Xin 2014 _0‘_ -0.74 (-6.50, 5.02) 6.56
Zengin 2014 —%—Io— 0.71 (-3.72, 5.14) 11.09
Ferrandez 2014 ~S—— -0.63 (-3.24, 1.98) 32.11

-0.61(-2.08, 0.87) 100.00

Overall (I-squared = 0.0%, p = 0.702) <T
i
H
H
i

T T T
-20.9 0 20.9

El5 M RNFLEESEEWNBAMNMNABERE,

PR N ) RNFL JE B AR A I 5 6 B4 A7 B 22 5,
T OSA B A IE 5 % B2 A9 RNFL JE B | B T 3 LA
SMAEREES WK 2,3,
2.3.4 RRBEF S Begg 151 P {HLE RNFL JE 45
B R 491 0.917,0. 466 ,0.917,0. 602 F10.917;
Egger 1) P {H7F RNFL JREF¥ b g T 800430
0.897,0.403,0.791,0.456 f10.728, P{HI KT 0.05,
3itig

OCT J&—Fh Pl AER A & 2 BRI IR A= P 4l 2
SER BARFA LR RS AR T 95 B 2 e ) 6 o
B RIIR AL S0 A ST, R T s 5 ok i 2%
R e AR F BN OGP E BRI 25 | Fe 245 20 10 D) J5E 0G40 45
t e BEEE B . R OCT 2R FRATAT L3R4S IR AL 3L
S S Bl RNFL JEE B 3 4R 8500 | 350 % 1 400 #2843 40 4 O 1
PR, A R B v 2R AR 2 R R A
LRIz A DT A B X,

OSA J&—Fh LR () B A B 4T B £ 0 M52 22 5% 0 I
TN FFIE A B , FL 5 AR 1 AR 1] e B I AR S E |
T B R IMLAE A B AR 25 4 Z5 6L, AT 3500 i i 4 22
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FLk A RNFL J5 A2 AL A R] RE S PR 2, — o 1 A1 4 I A
DA R S 1) I EL T 488 o, T 8 5 e R A 2 ) ot e o T
7 Fof 482 I s 1) b sz 32 2 18 A 4 LA 0 8 e TR 10 A2
AT | R 28451405 LA K Bl 28 200 i A 8 T AL B e 4B, 3
WVF 2B R I, OSA F8 A7 B0 1 i LR Ao %0
T RNFL J5 2 A A8 2 5 G IR 2 W br ez —

FATH Meta 70725 R W7, OSA [ (19 °F- 2 RNFL
JEJE BT IR H X IR X UL OSA (B A 5 i B
RNFL JSLEE (#3600, 55 DLFE Y —SURF e s S — 80, 1
ANTR] DI A e O S0 R N RNFL J5E 2 3 2541 T
TEH X B T RNFL JE B 5 1F 5 X5 B4 JC W) i 22
S, X AT BE 5 BOR AR 2 21 A7 i SEURMIRBR TR I Fh B 2%
Dy B0 K L LT Y A E LA ) B R
FEpaEEy i

TEA TR OCT B 5 i) M 41 43 #r oy, FRAT T e BEAS )
OCT WS 7= TAR—E MG iT45 5%, I 41 Stratus 5 Cirrus
BB AR Z R 7 W] a0 22 5% IX AT RES5 AN TR] OCT
AR B BN LA O A 20 o A0 A AT SCHR I D, B AR /)
A, A R A T SRR A2 B 152, (EJR A — B o)
SRR R 3225 OSA B RNFL SR AR IE 3
Xf HRATS R AT A WD B . X5 ATE B9 [ 2R R SE o A
Ml Z 4>,

Lin 557 R B OSA 83 9290 114 7™ o 72 2 7] g 2> B4
R F] RNFL JE JE # 2% I HLS2 3155 6 IR 59 %9 X
W o ASBIFFEI L 53 BT ks, OSA Wi i) ™ dh P B 1 52 52
Wi T RNFL JE SRR LE R O B A o A s M B
AW BL T RNFL SR #s b, X W AR TR oCcT 2
S, ATRESE N AN ] 5 B R IR 2 —

ARBETAFAE—E A R ZAL 58 WA RO 5T £ 22K
TSR R W TET AIF 50, (AT — s SCE o A B IF 5, At B i F 52
A RE AR T A 25 1Y DT P T 30, Xof PRI 2R 1) ) i 2 AR
o R ABIEGE HAH X OSA HE 4 RNFL JEEE A9 BUE ,
T4l RNFL B A 5825 5 H G YR, A 2 L
IR AT OCIR A BREROCHR

25 LR ARBIESY R OSA S8 3 AHER IE # AHE 3
TR Y RNFL JR B B9 24>, JF B OSA B i 2 B ™
RNFL JSLE BB 8 o DY TR AT B OSA #8822
HRLEAT OCT fy RNFL JZBEAG A, AR 200 2 i i i
HYATEVEDFERIESE OSA 5 RNFL J& B2 Bl 22 iy A e | LA
Lo OSA HHEEIRIIKER
SE 3k
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